Anaerobic degradation of ethylbenzene and toluene in denitrifying strain EbN1 proceeds via independent substrate-induced pathways.
Denitrifying strain EbN1 utilizes either ethylbenzene or toluene as the sole source of organic carbon under strictly anoxic conditions. When cells were grown on ethylbenzene, 1-phenylethanol and acetophenone were detected in the culture supernatant. However, these two compounds were not observed when cells were grown on benzoate. Growth on ethylbenzene, 1-phenylethanol, or acetophenone strictly depended on the presence of CO2, whereas growth on benzoate did not. These results suggest that strain EbN1 degrades ethylbenzene via 1-phenylethanol and acetophenone as intermediates, and that acetophenone is subsequently carboxylated. In suspensions of benzoate-grown cells, induction was required for degradation of ethylbenzene, 1-phenylethanol, and acetophenone. Induction was also required for toluene-grown cells to gain activity to degrade ethylbenzene, and, conversely, for ethylbenzene-grown cells to degrade toluene. In accordance with our findings from these studies, two-dimensional gel electrophoretic analysis of extracts of cells grown on benzoate, acetophenone, ethylbenzene, or toluene showed that a number of substrate-specific proteins were induced in strain EbN1. Growth on toluene or ethylbenzene induced a distinct set of proteins. However, some of the induced proteins in ethylbenzene or acetophenone grown cells were identical. This agrees with the finding that acetophenone is an intermediate in the degradation of ethylbenzene.